Hirsutism, excessive hair growth in women in a male pattern distribution, is the most common endocrine disorder in women and approximately 5 to 15% of the general population of women is reported to be hirsute. It causes profound stress in women. Polycystic ovary syndrome is the most common cause. However a woman could have normal menses, normal androgen levels but be hirsute (idiopathic hirsutism). Ferriman-Gallwey scale (F-G) is used for assessment of hairiness. The maximum score is 36 and a score over 8 is considered as a hirsuid state. As hirsutism is a symptom and not a disease it is important to find the underlying cause and exclude uncommon but serious causes. The aim of the medical treatment is to correct the hormonal imbalance and thereby stop further progress. Oral contraceptives (OCP) are recommended as first line treatment. Spironolactone is the first choice if there is indication for antiandrogen therapy. Antiandrogens should be combined with an OCP in women in child bearing age as antiandrogens are teratogenic. Photo-epilation or electrolysis is mostly needed in order to reduce the amount of hair. Multiple treatments are needed. Hair reduction with each session with photo-epilation is estimated to 15% to 30%. Medical therapy and laser or IPL should be combined for best result.
Introduction

A patient story "It has affected my life a lot. I have been embarrassed over myself as a person….. It is not normal for a woman to have hair in the face. I have avoided social activities with friends and made excuses not to attend…..Now it is easier the face is better, I have got a diagnosis and I have got help. I have told my friends now. It is easier … for you do something about it. Because it is more like a problem [that can be treated] I think".
Hirsutism is a common endocrine disease among women and effects 5 to 15% [1] [2] [3] [4] [5] . It is excessive terminal hair in a male pattern distribution, caused by elevated androgen exposure to the hair follicles [2, [6] [7] [8] . Approximately 5 million hair follicles cover the body [9] . Androgens are the most significant hormones in the hair growth modulation and are involved in keratinization, prolongation of the anagen phase and the stimulation of the transformation of vellus hairs into terminal hairs in androgen dependent areas. The presence of substantial numbers of terminal hairs over the chin, cheek, lower face and sideburns indicates androgen excess [10] . The most common cause of hirsutism is PCOS and is seen in 70% of hirsute women [11] . There are some evidence of familial aggregation of women with PCOS, hyperandrogenism and metabolic alterations [12] . Idiopathic hirsutism is considered in 10-15% [13] and is defined as normal ovulatory cycles, presence of normal ovarian morphology and a normal biochemical state [14] . It has mostly been considered as an ethnic or a genetic cause [15] . However, nearly 40% of women who are considered to have idiopathic hirsutism, and with a history of "regular" cycles are in fact oligo-or anovulatory, according to Azziz [16] . In Idiopathic hyperandrogenemia there has not been possible to establish the cause of hirsutism and hyperandrogenemia in spite of a thorough investigation [17, 18] . The most common method used for assessment of hirsutism is the modified Ferriman and Gallwey scale [19, 20] . Nine body areas are sensitive for androgens; each is scored from 0-4 and then summed to get a total hair growth score. The maximal total score is 36. A score of 6-8 is usually set as a cut-off score for hirsutism, 8 to 15 are considered as moderate hirsutismand a score above 15 as severe hirsutism [2, 4] .
Modified Ferriman Gallwey scale for assessment of hairiness
The Ferriman Gallwey scoring system is used to score the degree of excess body hair in women. Nine body areas are included (lower arms and lower legs are not included). Each body area is scored. The score begins from 0 (no excessive terminal hair growth) to 4 (extensive terminal hair growth). The scores from each body are added. The maximal total score is 36. A modified score of 6 to 8 or more indicates hirsutism.
There are ethnic variations in hair growth patterns [21] , thus Asian women with PCOS tend to have less body and facial hair than European and Maori women with PCOS [22, 23] .
Rare causes of hirsutism are: HAIR-AN (hyperandrogenism, insulin resistance, acne, obesity and acanthosis nigricans), SAHA (seborrhea, acne, hirsutism and acanthosis nigricans) [24] , Congenital adrenal hyperplasia (CAH), [25] and the non-classical congenital adrenal hyperplasia (NCAH), both are caused by 21-hydroxylase (21-OH) deficiency or androgen-secreting tumours in the ovaries or adrenal glands. Open Access
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Hirsutism influences psychological well-being negatively, with social fears, anxiety and psychotic symptoms [26] and is described as a life sorrow [27] . Anxiety and depression are common in women with hirsutism [28] [29] [30] . Hair in the face is considered most troublesome and the higher the level of hair growth, the worse the quality of life [27, 28] . Treatment that reduce hair, for instance with laser, improve quality of life [31, 32] .
Hirsutism must be differentiated from hypertrichosis, which is excessive hair growth on androgen-independent body areas, either localized or generalized [33, 34] . It is mostly genetic or ethnic with no pathological background [35] , but thyroid dysfunction, metabolic disorders, anorexia nervosa or drug related causes must be ruled out [33] . The most common medications causing hypertrichosis are Ciclosporine and Glucocorticoids [11] .
Diagnosis of Hirsutism
A medical history should include: menstrual history, onset and progression of hairiness, weight gain, on-going or previous treatments and family history of hyperandrogenism. In adult women a cycle length over 35 days could be a sign of oligomenorrhea [10] . Androgen-secreting tumors in the ovaries or in the adrenal glands are very rare, but should not be over locked. Important signs are rapid onset and progression of virilization, high serum testosterone level. An abdominal or pelvic mass could sometimes be palpated [33] . A computed tomography or Magnetic Resonance Imaging of the pelvis should be done if there are suspicions of a tumorous cause to the virilization. Acromegaly, hyperprolactinemias and Cushing's syndrome (CS) can also cause hirsutism and should be ruled out. A routine screening for CS in patients with a referral diagnosis of hirsutism is not required according to Karaca et al. [36] . They recommend against routine testing for CS in patients with hirsutism if the patient does not have accompanying clinical stigmata of hypercortisolism. A clinical examination should include: assessment of hairiness, a check-up for other cutaneous signs of hyperandrogenism (acne, seborrhea, acanthosis nigricans and hair loss). Height, weight and blood pressure should be recorded. Ovarian morphology is mostly assessed by transvaginal ultrasound in order to calculate the number of follicles [10, 37] . The ultrasound (USG) diagnosis of polycystic ovaries is defined as the presence of ten or more cysts 2-10 mm in diameter arranged around a dense stroma or scattered throughout an increased amount of stroma. Many women with PCOS are at risk of metabolic syndrome thus a check for lipid profile, blood pressure and a glucose test is warranted.
Laboratory testing
A basal laboratory test panel for women with hirsutism could often include prolactin (PRL), total testosterone, sex hormone binding globulin (SHBG), Dehydroepiandrosteronsulfat (DHEAS), androstenedione, 17-hydroxyprogesterone (17-OHP), 11-deoxycortisol (11-S), cortisol, free thyroxine (fT4) and TSH, and IGF1 levels. Laboratory testing of androgens in women with mild hirsutism is controversial, as some experts recommend against testing of s-testosterone (T) [38] and other recommend at least one determination of serum androgen levels before starting treatment. Free (T) levels are more sensitive than the measurement of total T to establish androgen excess. T measurements require equilibrium dialysis techniques by the laboratory, if a direct analogue radioimmunoassay (RIA) that could give an inaccurate level of the free-T assay. In that case it is better to use a calculated free T which has a good concordance and correlation with free T as measured by equilibrium [10] . There is also a significant variability between different assays and poor precision with all assays at low testosterone levels [39] . Hyperandrogenemia could be defined as increased serum testosterone, androstenedione, and/or DHEAS levels [36] .
Sex hormone-binding globulin (SHBG) is often lowered in women with PCOS and obesity. Patients with PCOS often have elevated free serum testosterone with increased luteinizing hormone (LH) and lowered follicle-stimulated hormone (FSH) (FSH/LH=1:2 or 1:3) [11] . Somatomedin C and prolactin could be taken to rule out acromegaly [38, 40] and (DHEAS) to rule out adrenal origin. Serum 17-OHP is taken to rule of CAH or NCAH. PCOS and NCAH have clinical and laboratory similarities, thus an ACTH (Adrenocorticotropic Hormone) stimulation test could be needed to differentiate between these syndromes [41] ( Table 1) .
Treatment Medical treatment
The aim of medical treatment of hirsutism is to correct the hormonal imbalance and thereby stop further progress of hairiness. Any medical treatment must continue at least 6 months for an evaluation of effect and about 9 months to become maximal. That is because of the long hairgrowth cycle.
Oral contraceptives
Oral contraceptives (OCP) are recommended as first line treatment. It often contains a synthetic estrogen ethinyl estradiol (EE) in combination with a progestin. The effect of OCPs is probably by stimulating the production of SHBG from the liver, thereby increasing the binding capacity of androgens in serum, suppression of LH secretion and therefore androgen secretion [10] . OCPs can also reduce the risk for endometrial cancer in women with PCOS and menstrual irregularities [42] . A nonandrogenic progestin (drospirenone, dioenogest or cyproterone) is preferable [11] . Drospirenone is derived from spironolactone thus it has both anti-androgen and mineralocorticoid properties, blocks ovarian steroid production, peripheral androgen receptors in the dermis and pilosebaceous units and reduce adrenal androgen synthesis [43] . Although OCPs are considered as first-line therapy in PCOS, there are some potential side effects as increased risk of thromboembolism, stroke, myocardial infarction, metabolic side effects and breast cancer. The metabolic side effects are greater for more androgenic progestins and the risk of thromboembolism is higher with non-androgenic progestins [44, 45] .
Testosterone is mostly bound to SHBG (80%) and albumin (19%) in the circulation Testosterone/SHBG is an indirect measure of the biologic active part Testosterone is produced by the adrenal (25%), by the ovaries (25%) and from the fat tissue (50%) Testosterone is converted by 5α reductase to the more potent Dihyrotestosterone (DHT) in the skin and the liver in women and also in prostate in men Androstenedione Androstenedione is produced in the ovaries and in the adrenal glands, could be converted into testosterone in the fat tissue DHEAS DHEAS is normally produced in the adrenal glands. Higher levels than normal could be found in women with PCOS s-17-OHprogesterone An important hormone produced by the adrenal glands and gonads. The body uses 17-OH progesterone and the enzyme 21-Hydroxylase (21-OHD) to produce cortisol and aldosterone. In the absence of enzymes needed, testosterone and DHT are produced instead. 1/10000 new born have the disease congenital adrenal hyperplasia (CAH) Open Access
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Antiandrogens
The mechanistic basis of anti-androgen therapy is for finasteride to inhibit 5α-reductase (5αR) to prevent the conversion of T to the more potent 5α-dihydrotestosterone (DHT) or to be a competitive antagonist of the androgen receptor (spironolactone, cyproterone acetate, flutamide) [10] . Antiandrogens may cause menstrual disturbances (i.e. spironolactone), have a teratogenic potential and must therefore be combined with adequate contraception. OCP is often combined with antiandrogens for additional effect. If hormonal contraception is contraindicated, for instance in women at risk for thrombophilia or in women older than 35 and heavy smokers, an intrauterine device must be used [5] . Antiandrogens for hirsutism treatment in Sweden are used offlabel with the exception of cyproteronacetat.
Spironolactone is considered as the first-line antiandrogen [14] . It is well tolerated, have mild side effects and as effective as many other pharmacological options [34] . It exhibits dose-dependent competitive inhibition of the androgen receptor as well as inhibition of 5α reductase activity in the skin [46] , which makes it useful for both hirsutism caused by hyperandrogenism and "idiopatic" hirsutism. Effective doses are 100-200 mg a day, divided into a two dose regime. Potential side effects are postural hypotension, increased diuresis and dizziness, menstrual irregularities and rarely hyperkalemia. To minimize side effects, it is advisable to start with a lower dose the first two weeks. Electrolytes should be checked after sixth week. If the electrolytes are normal it is sufficient to check them twice a year. The menstrual irregularities are dose-dependent. An OCP could be used concomitantly as menstrual cycle regulation. In addition OCPs and Spironolactone have complementary anti-androgen actions [11] . If given during pregnancy there is the danger of fetal male pseudohermaphroditism [38] . Thus spironolactone should not be given to a pregnant women or a woman who want to get pregnant.
Cyproterone acetate (CPA) is a progestogenic compound with antiandrogen activity. It is indicated for severe hirsutism in women. The main effect is inhibition of the androgen receptor. Doses of 50-100 mg/d of CPA are often prescribed until the maximal effect is obtained, and then lower doses (such as 5 mg/d) are prescribed for maintenance. CPA is mostly combined with an OCP. Side effects are menstrual irregularities, liver functional abnormalities, weight gain and depression. Weight gain and depression are common causes for patients to stop treatment. CPA is available in a lower dose (2 mg) in combination with ethinyl estradiol (EE), under the brand name of Diane and is more tolerable.
Flutamide inhibits the androgen receptor and reduces the synthesis of androgens. In clinical practice it is used in doses from 62.5 mg to 500 mg [47] . The most feared side effects are hepatic toxicity and liver failure. Flutamide has not been superior to spironolactone 100 mg in comparing studies [48] [49] [50] .
Bicalutamide, indicated for prostate cancer, is a non-steroidal pure anti-androgen. It has been used in half the dose for women with hirsutism due to PCOS [47] . It is however not recommended in Sweden, because of its potential side effects and has not been proven to be superior to spironolactone.
Enzyme inhibitors
Finasteride inhibits the peripheral conversion of testosterone to Dihydrotestosterone (DHT), by inhibition of type II 5 alpha reductase and is used in doses from 1-7.5 mg [34, 51] .
Eflornithine as a local preparation is approved for facial hairiness. It inhibits ornithine decarboxylase in the hair follicle, thereby impeding formation of a polyamine critical to regulating cellular growth and differentiation in the hair follicle which results in thinner, shorter, less pigmented hair and reduced speed of hair growth.
The cream should be applied twice a day. The effect is seen after 8-10 weeks in about 70% of the treated women [34, 40, 51] . A reduction of hair mass by 26% and a 23% reduction in hair length could be expected. There is an additive effect in combination with laser or IPL by reducing hair regrowth between laser sessions [52] . It can also be used as an adjuvant to pharmacotherapy of hirsutism [53] .
The treatment has to be continuous as the hair growth returns back to baseline in 8-10 weeks if treatment is discontinued. Side effects are not common, but stinging, irritation and contact dermatitis from the preservatives could be seen. The combination of OCP and antiandrogens is proven to be more effective in the treatment of hirsutism. A systematic review showed that OCP+flutamide or OCP+spironolactone or OCP+finasteride were superior to OCP monotherapy [5] and a metaanalysis of three trials got the same results [54] .
Insulin-lowering drugs
Examples of insulin-lowering drugs are: Metformin, pioglitazone, Reducing insulin levels pharmacologically attenuates both hyperinsulinemia and thereby hyperandrogenemia. The opinion of insulin-lowering drugs in managing hirsutism without hyperinsulinemia has been conflicting. The extent to which these agents improve hirsutism remains unclear. Metformin that is the most used insulin-lowering drug in the treatment of hirsutism has been inferior to both spironolactone and flutamide [55] . Metformin has been used in adolescent girls with PCOS either as first-line monotherapy or in combination with OCPs and antiandrogens. It has also been used to prevent or delay the progression to PCOS in high-risk prepubertal girls [10] . Metformin has been compared with placebo in eight studies, in neither of the studies there was efficacy on hirsutism [56] . Thus insulin-lowering drugs should only be used in case of concomitant diabetes [38] .
Glucocorticoids
Glucocorticoids, suppress the adrenal glands and thereby the adrenal androgens, but is restricted to special conditions such as infertility due to anovulation in women with NCAH [38] .
Gonadotropic-releasing hormone analogs (GnRHa)
GnRHA is not recommended for hirsutism as there is insufficient evidence for efficacy in the treatment of hirsutism [1, 38, 47] .
Epilation Physical and Chemical Epilation
Most women use some home based treatments, such as shaving, electric epilating, cold or hot waxes or chemical epilation. These methods are cheap and easy to use, but are often associated with some skin irritation and folliculitis. To minimize side effects, one could give the patients some tips and tricks, such as using a clean shaving blade, to swab with gauze soaked with a weak boric acid solution and to use a hydrocortisone cream to minimize irritation after epilation.
Electro-epilation (Electrolysis)
An epilation probe is introduced into the hair follicle and destroys the follicle by galvanic electrolysis (direct current) or by thermolysis (highfrequency alternating current). The results are very operator-dependent. The regrowth rate is about 40% [34] . It is however the best method for gray hair.
Photo epilation
Hormonal therapy can stop further progress of the disorder, but it has only modest effects in reversing the hair growth. In order to reduce the amount of hair, photo epilation or electrolysis is needed. On the other Open Access 4 hand hair removals with lasers or IPL are much less effective in female patients suffering from Polycystic Ovarian Syndrome (PCOS) without hormonal thereby. Women with high androgen levels and elevated LH: FSH ratios require more treatment sessions than women with lover levels [57] .
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Lasers for hair removal are: Long pulsed Ruby laser (694), long-pulsed Alexandrite (755 nm), long-pulsed Nd:YAG (1064 nm) and long-pulsed Diode (800-810 nm). Long pulsed ruby lasers (694) were the first devices on the market for hair removals and resulted in long term hair reduction [58] . Intense Pulse Light (IPL) emits polychromatic non-coherent light with wave-lengths from 400-1400 nm. For hair removal a filter that filters the wave-lengths below 525-550 nm is often used [59] .
The laser light is transferred into heat when it is absorbed by a chromophore, thus destroying the target by thermal damage without destroying adjacent tissues, a process called selective photothermolyis. In treatment of hirsutism with lasers or IPL, the goals are to destroy the hair follicle and to reduce the hair shaft caliber.
For hair removal melanin is the chromophore. Melanin absorbs light in the red and infrared range of the electromagnetic spectrum (600-1200 nm). The hair follicle itself contains no melanin. The target is in the hair and in the hair bulb.
The best results are obtained if hairs in the anagen (growing) phase are treated. Hairs in the other (resting) phases cannot be treated. Therefore treatment with lasers or IPL must be scheduled with appropriate treatment intervals.
The pulse width plays an important role in determining selective photothermolysis [60] . The duration of the pulse has to be shorter than the thermal relaxation time of the hair follicle, which in this case, is the time it takes for the heated hair follicle to cool half its peak temperature in order to minimize collateral thermal damage [9, 52, 61] . Fluence and pulse duration together influence the amount of heat absorbed in the target. To determine the thickness of the hair that should be removed is important in order to choose the right settings (Figure 1 ).
How to Choose Device for Hair Removal?
Today there are no devices that give permanent hair removal, however long-term reduction is possible to achieve. Multiple treatments are needed and with each session it is estimated that 15% to 30% of hairs are removed [62] . The long-pulsed alexandrite can be safely used in Fitzpatric skin phototypes I-III or even IV [63, 64] and have long-term efficacy (12 months) ranges from 78% to 85% [65, 66] . Several IPL:s has default settings for dark skin and separate hand pieces as well. Diode laser has been reported to reduce hair count with 22% to 59% [61, [67] [68] [69] [70] [71] [72] . Alexandrite and diode lasers are said to be slightly more efficacious than IPL in some studies but not to the point of statistical significance [53] .
Other studies have found lasers and IPL equally effective [59, 73] . A prospective randomized intrapatient, right-left assessor-blinded study compared Nd:YAG vs IPL for hair removal. There was significant better hair reduction after the first session on the Nd:YAG laser treated side. On the IPL treated side the hair reduction became significant after the third treatment. The patient satisfaction scores were higher with the IPL because of lower levels of side effects after treatment (pain, edema and burning sensation) [74] . If IPL is used for hair removal it should have a dual filter system, i.e., also a water filter that filters wave length above 900 nm in order to protect the skin from being burned (Table 2, Figure 2 ).
Weight Reduction
Weight reduction in women with hirsutism and obesitas is important, even if it is not proven that it leads to hair reduction. It decreases serum-insulin, ovarian androgen production and the conversion of androstendione to testosterone and increases sex hormone-binding globulin production [75, 76] . It reduces the cardiovascular risk and could prevent diabetes. A plan for physical exercise should be included in the strategy for weight reduction. Referral to a dietitian may be needed to get a "diet plan".
Conclusion
• Hirsutism is a symptom of underlying androgen excess or increased sensitivity to androgens in the hair follicles. It causes profound stress in women and negative impact on quality of life.
• A multidisciplinary approach is needed.
• To inform the patient about the diagnos and to offer treatment is crucial and could helpt the patient to cope with the situation.
• Basal laboratory tests before treatment is advisable (s-testosterone, SHBG, DHEAS, 17-OHP, FSH, LH, s-prolactin, TSH). Further investigations could be needed. Penetration is also dependent on the pulse type and duration, in other words, the time it takes for light to penetrate the skin. Once the correct applicator is selected, we adjust λ to the target chromophore. It uses the same principles as that of the Laser but with the versatility of the IPL. By using Ellipse filters and applying the appropriate pulse to the lesion, one laser can perform the same treatments that would normally require the use of several specific laser. Open Access
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• An ultrasound should be performed, of the ovaries if there are menstrual irregularities.
• It is important to give the patient reasonable expectations.
• Laser and IPL give long-lasting hair reduction but not complete and persistent hair removal.
• Laser or IPL should be combined with topical Eflornithine it is tolerated by the skin.
• Spironolactone is the first choice if an antiandrogen should be used.
• Antiandrogens should be combined with OCP in women in childbearing age.
• Treatment should not give serious side effects as hirsutism per se is a benign disease.
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